Reprogramming of Xist against the pluripotent state in fusion hybrids.
The fusion of somatic cells with pluripotent cells results in the generation of pluripotent hybrid cells. Because the ;memory' of somatic cells seems to be erased during fusion-induced reprogramming, genetic reprogramming is thought to be a largely unidirectional process. Here we show that fusion-induced reprogramming, which brings about the formation of pluripotent hybrids, does not always follow a unidirectional route. Xist is a unique gene in that it is reprogrammed to the state of somatic cells in fusion-induced pluripotent hybrids. In hybrids formed from the cell fusion of embryonal carcinoma cells (ECCs) with male neural stem cells (mNSCs), the Xist gene was found to be reprogrammed to the somatic cell state, whereas the pluripotency-related and tissue-specific marker genes were reprogrammed to the pluripotent cell state. Specifically, Xist is not expressed in hybrids, because the ;memory' of the somatic cell has been retained (i.e. mNSCs do not exhibit Xist expression) and that of the pluripotent cell erased (i.e. inactivation of the partially active Xist gene of ECCs, complete methylation of the Xist region). The latter phenomenon is induced by male, but not by female, NSCs.